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μSR Study of Cu-Spin Fluctuations in Hole-


































































































play an important role in the appearance of high=Tc superconductivity or not. For this purpose, I aim 
at elucidating from the uSR measurements whether or not the stripe-pimring model holds good even 
in the overdoped regime of the hole-doped La2_*Sr*Cul -yZny04 and in the electron-doped 
Pro.s6LaCeo.14Cul-yZny04+a-6. In addition, I also aim at elucidating whether the QCP really exists at x 
- O. 1 9 in La_,_*Sr*Cu04 or not. 
2. Experimental 
Two set of polycrystalline samples of hole-doped La2_.SrxCul-yZny04 with O. 18~x~0.30 and 
O~y;~ O. 10 and electron-doped Pr0,86LaCeo, 14Cul-yZny04+ce-s with O~y~ 0.05 were prepared by the 
ordinary solid-state reaction method. For Pr0.86LaCeo.14Cul-yZny04+ee-8, as-grown samples were 
post-annealed in flowing Ar gas of high purity (6N) at 950~C for I O h in order to remove the excess 
oxygen a,t the so-called apical oxygen site. Here, oe and 8 are the excess oxygen content in the 
as-grown sample and the removed oxygen content in the post-annealed sample, respectively. All of 
the samples were checked by the powder x-ray diffraction measurements to be single phase. Both 
electrical resistivity and magnetic susceptibility were measured to check the quality of the samples 
and to detennine the superconducting transition temperature, T*. The uSR measurements were 
performed at the RllCEN-RAL Muon Facility at the Rutherford-Appleton Laboratory in the UK, at 
Muon Science Laboratol~r at the High Energy Accelerator Research Organization in Tsukuba, and at 
the Paul Scherrer Institute in Switzerland. 
3. Results and discussion for the hole-doped La2_*Sr*Cui_yZny04 
Figure I shows ZF-~LSR time spectra of 
La2_xSrxCul-yZny04 with 0.18<=x~0.30 and 
y = 0.03 at 0.3 K. In La2 *Sr*Cul yZnyO 
samples with O.18 <- x ~ 0.27, an 
exponential-like depolarization of muon 
spins has been observed for y = 0.03 at 0.3 K, 
indicating Zn-induced slowing down of the 
Cu-spin fluctuations. Almost no fast 
depolarization of muon spins has been 
observed for x = 0.30 wherc the 
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Figure I : Typical ZF-uSR time spectra of 
La2 ~Sr*Cuo 97Zno,0304 with O. 1 8 ~x~ O.30 at 0.3 K, 
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results suggest that dynamical stripe correlations exist in a wide range of x where superconductivity 
appears and that the stripe-pinning model holds good in the overdoped regime as well as in the 
underdoped regime. The present results also suggest that no QCP exists at x - O. 1 9. 
4. Results and discussion for the electron-doped Pr0.86LaCec.14Cul-yZny04+8 
It has been found that, although a fast depolarization of muon spins is observed below I OO K 
due to the effect of Pr3+ moments, the uSR time spectrum increases in the long-time region around 6 
usec with decreasing temperature below 30 K, as shown in Figure 2. This suggests possible slowing 
down of the Cu-spin fiuctuations assisted by 
Pr3* moments. No Zn-induced slowing down 
of the Cu-spin fluctuations has been observed 
for moderately oxygen-reduced samples of 
0.04~6<=0.09, which is very different fiom 
La2_*Sr*Cul-yZny04. Possible reasons are as 
follows: (i) There may be no dynamical stripe 
correlations of spins and electrons in the 
electron-doped system. (ii) The effect of Pr3+ 
moments on the uSR spectra may be stronger 
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Figure 2 : Typical ZF-uSR time spectra of 
Pro.~6LaCeo, 1 4Cu04+*-8 with O . 04 ~ 6 ~ O . 09 . 
In the present study, following conclusions on the mechanism of the high-T* superconductivity 
have been obtained. First, I have found universality of the stripe-pinning model in the whole 
superconducting regime of the hole-doped La2_*SrxCu04, meaning that it is possible that the 
dynamical stripe correlations play an important role in the appearance of superconductivity in 
hole-doped cuprates. Secondly, it has been found tbat no QCP exists not at x - O. 1 9. Thirdly, no clear 
conclusion on the relation between the dynamical stripe correlations and superconductivity has been 
obtained in electron-doped cuprates. To be conclusive, another electron-doped cuprate system 







































































   正誤







 dep・1arizati・i・・fmu・nsp量・・s  搬sbeen
 observed{brx禦α30where出e
 superconductiv三智(i圭sapPears.Thepresent
24
 T㎞e(纏sec)
6
 F圭gure1:Tyき)icalZF一μSRtimespectraof
 La餌xSrxCuαg7Znα0304wit盤0.18≦x≦0.30atO.3K
503
